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On worldwide scale, one of the most important anthropogenic methane sou-
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Resumen
Entre las fuentes antropogénicas más importantes de metano a escala mundial se 
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4 m-2 d-1. 
Descriptores: 
 emisiones de metano
 biogás
 gases de efecto invernadero
 disposición final
 relleno sanitario
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Surface flux measurement
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ȱȱ
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ȱȱȱȱȱ£ȱȱȱŘǯȱ-
ęȱ ȱ ȱ ȱ ȱ ęȱ  ȱ ¢ȱ
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Ě¡ȱȱśŚȱȱŘŘȱȱ
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Ś m-2 d-1 for the thin and the 
ȱ ȱ ¢ǯȱ ȱ et alǯȱ ǻŘŖŖŜǼȱ ȱ

Śȱȱ ȱ ȱ ȱ ŖǯŖŖŘŘȱ ȱ ŗŖȱ ȱ 
Śȱ
m–2d–1ǯȱ 
ȱ ȱ 
ȱ ǻŘŖŖřǼȱ ȱ Ě¡ȱ ȱ
ȱŞŚŖȱȱ
Ś m–2 d–1ȱǻŜŖŖȱȱ
Ś m–2d–1Ǽȱȱȱet alǯȱ
ǻŘŖŖŝǼȱȱȮŖǯŗȱȱŗŜřǯřȱȱ
Ś m–2 h–1ȱǻȮŖǯŖŖŘȱȱřǯşȱȱ

Ś m–2d–1Ǽǯȱȱet alǯȱǻŘŖŖŝǼȱȱȱ
ȱȱȱęȱęȱ ȱěȱ
ȱ ȱ ȱ ȱ ǯȱ ȱ
ȱȱ¢ȱȱȱȱŖǯŖřŘȱȱŗŜǯŞȱȱ

Ś m–2 d–1ǰȱȱ¢ȱȱȱȱȱřŖŞȱȱ
Ś m–2 
d–1 ȱǰȱȱȱŗȱȱřŞȱȱ
Ś m–2 d–1, at opera-
ȱ£ǯȱ
7DEOH6XPPDU\RIWKHUHVXOWVREWDLQHGIRUWKHPHWKDQHFRQFHQWUDWLRQLQWKHYHQWLQJZHOOVDYHUDJHSHUFHOODWWKH0HULGDODQGILOO
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ȱȱǻƖȱ¢ȱǼȱ
          Ș Ș
1 Řŗǯş ŘşǯŘ Řŝǯŝ řŜǯŝ ŗřǯŝ Şǯř ŗŗǯś ŗŞǯŞ ŘŗǯŖ şǯŞ śŖǯŖ ŗǯŖ
2 ŘŖǯř Řŝǯş ŘŞǯř řŞǯś ŘŖǯř ŗŘǯŘ ŗśǯś ŗŜǯş ŘŘǯŜ ŞǯŜ śřǯř Ŗǯŗ
ř ŚŘǯŜ řşǯŖ ŘŞǯŜ řśǯř ŗŖǯŞ ŗŘǯŚ ŗŚǯŖ Řřǯř ŘŚǯŚ ŗŘǯŜ ŜŖǯŖ ŖǯŖ
Ś ŝǯş ŗśǯŘ ŗŜǯŚ ŗŞǯŜ ŝǯŝ ŗŗǯŚ ŗŖǯŖ ŘŚǯŗ ŗŜǯş śǯŝ ŜŖǯŘ ŖǯŖ
ś řŞǯŘ ŚŖǯŚ řŜǯŗ řřǯş ŗśǯŞ ŗřǯŝ ŗŚǯŞ ŘŞǯś ŘŚǯŞ ŗŗǯŘ śşǯŜ ŖǯŖ
6 řŗǯś ŗŞǯś ŗŘǯŘ ŗŝǯŘ ŘŗǯŜ ŞǯŘ ŜŖǯŚ Ŗǯś
 Řşǯş řŗǯŜ Řŝǯř řŘǯś ŗśǯŖ ŗŘǯŝ ŗřǯŗ ŘŘǯŗ 21.9 şǯŚ śŝǯř Ŗǯř
 ŘŗǯŜ ŗşǯŗ ŘŗǯŚ Řŗǯř ŗŚǯř şǯŖ şǯŝ ŗśǯś ŗŝǯŞ
Ș śśǯş śŝǯś śŞǯŖ ŜŖǯŘ ŜŖǯŚ ŘŞǯŜ ŘŝǯŘ Śşǯŝ śřǯŚ
Ș Ŗ ŗǯř Ŗǯŗ ŗǯŖ Ŗ ŖǯŞ ŖǯŖ ŖǯŖ Ŗǯś
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7DEOH0HWKDQHHPLVVLRQHVWLPDWHV²WKHOHWWHUVUHIHUWR
ORFDWLRQVVKRZQLQILJXUH
 r2 ǯȱǯ ȱ
Ś m
-2 d-1
ŗ ŖǯşŘŚř ř řǰŘřŗ
 ŖǯşŚşş ŗŖ řǰŞŖŜ
 ŖǯşŜř Ş ŚǰŝŝŞ
 ŖǯşşŖŜ Ş řǰŗśŖ
 ŖǯşŖřŞ Ş ŜŚŞ
 ŖǯşŝŖŝ Ş ŘǰŖŗŜ

 ŖǯŞŗŝŞ 6 ŘǰŘŜś
 ŖǯşŞřř Ş řŗŞ
J ŖǯŞŞřś Ş ŘǰŚşŘ
K ŖǯŞŗŗŜ Ş ŘǰŖŘř
L ŖǯşŜŖŗ Ş ŚşŜ
	 ŖǯşşŜş Ş řǰŗŚŘ
 ŖǯŞŝŘř Ş ŜǰŖŖŚ
 ŖǯŞŝŞś ś Śǰřşŗ
N ŖǯŞŗŝŝ ŝ śŘş
O ŖǯŞŜŞś Ş řǰŖŚŗ
 ŖǯŞřŖř ś řŖ
S ŖǯşŖŞŗ 6 řŘ
 ŖǯŞśşş 6 ŞŚ
U ŖǯŞŞŗŜ ŝ 661
 Ŗǯşŗśř Ş ŗǰŘŚŞ
 ŖǯŞŖŗŗ ŝ ŚŖŗ
 ŖǯŞŚřŝ Ś ŗřǰŝřŗ
 ŖǯŞşřŞ Ś şŚś
ȱȱȱȱȱȱȱ ȱ
Śȱęȱ-
ȱȱȱȱȱȱȱȱȱ
ȱȱ ȱȱȱȱȱ¢ǯȱȱȱ
ȱȱȱǰȱ¡ȱȱȱȱ¢ȱ-
man et alǯȱǻŘŖŖŝǼǰȱȱȱȱȱȱȱȱ-
ȱȱȱȱȱȱŗȱȱǯȱǰȱȱȱȱ
¡ȱ	ȱǻȱȱȱȱȱȱet al.,ȱŘŖŖŜǼǯȱ
ȱęȱȱȱȱȱȱȱ-
ęȱȱȱȱ ȱǯȱȱȱȱ-
ǰȱ ȱȱȱĚ¡ȱȱŗǰŚŞŚȱȱ
Ś m–2d–1ȱǻȱƽȱ
ŗǰŝśŖȱȱ
Ś m–2 d–1Ǽȱȱȱ¡ȱȱŜŖŖŚȱȱ
Ś m–2 
d–1ȱǻȱ¢ȱȱŗŞȱȱ ȱȱȱśȱ
ȱ ȱȱȱȱȱǰȱ2ȱǁȱŖǯŞǼǰȱȱ
¢ȱȱȱ ȱȱȱȱǯȱ
ȱȱȱȱȱȱȱŗřǰŝřŗȱȱ
Ś m–2 
d–1ǰȱȱȱȱȱȱȱȱȱȱǻȱŚǼǯȱ
ǰȱȱȱȱȱȱȱȱȱ
ȱ ǲȱ ȱ ȱ ȱ et al. ǻŗşşŝǼǰȱ
ȱȱȱęȱ
Ś can vary over seven or-
ȱȱǰȱ ȱŖǯŖŖŖŚȱȱŚǰŖŖŖȱȱ
Ś m–2 d–1ǯȱ
ȱȱȱȱȱȱȱǯȱ
ȱȱ ęȱ
Śȱȱȱ ȱȱ
¡ȱ¢ȱȱȱȱȱȱ-
ȱȱȱȱȱǱ
ȱ ȱȱȱȱǻȱȱ ȱȱ-
Ǽǰȱ
ȱ ȱȱȱ¢ȱǻȱȱȱŘŖŖŝȱȱ
 ȱ¢ȱȱȱȱǼǰȱ
 the material used as daily and intermediate cover, 
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ȱ ȱȱȱȱȱǻ¡ȱȱŖǯŗśȱǼǰ
 the characteristics of the incoming wastes which are 
¢ȱȱǻǁŚŖƖȱ¢ȱ Ǽȱȱ
 the climate, with high temperatures all year long 
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Conclusions and further work
ȱȱ	ȱȱȱȱȱǰȱ-
ȱ ȱ Ě ǰȱ ȱȱ ȱ ȱ ęǯȱ ȱ
ȱȱȱȱ	ȱȱȱȱ-
ting wells were found with a total average methane 
ȱȱȱȱȱŘŘȱƖȱǻȦǼǰȱ¢ȱȱ
ŖƖȱȱŜŖǯŚƖǯ
ȱȱȱȱȱȱ
ȱȱǰȱȱȱŘŖŖŚȱȱ¢ȱŘŖŖśȱȱ
ȱȱȱȱȱȱŘŖŖśǰȱȱȱĴ-
ȱȱȱȱȱǯȱȱȱ-
ȱ ȱ ȱ ȱ ȱ ȱ Ĵȱ ȱ
ȱǰȱ ȱ ȱȱȱ ȱin 
situȱȱȱ¢ȱȱȱǯ
ȱȱȱȱȱ¡ȱǰȱȱȱȱ
ȱ ȱ ȱ ȱ ȱĴȱ ȱȱ ȱ
¢ȱȱȱȱǻȱȱȱ ęǼǰȱǰȱ
for the other types, it is necessary to develop a methodo-
logy to measure methane emissions from their venting 
 ǯ
ęȱ ȱ Ě ȱ ȱ ȱ ȱ ȱ ȱ
ŗǰŚŞŚȱȱ
Ś m–2 d–1ȱǻŖȱȱŜǰŖŖŚȱȱ
Ś m–2 d–1ȱ ȱȱȱ
ȱ ŗǰŝśŖȱ ȱ
Ś m–2 d–1Ǽȱ ȱ ȱ ȱ ȱ ¢ȱ
high value when compared with data found in literatu-
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